Infrared radiation-induced matrix metalloproteinase in human skin: implications for protection.
Human skin is exposed to infrared radiation (IR) from natural and artificial sources. In previous studies, near IR radiation (IRA; 760-1,440 nm) was shown to elicit a retrograde mitochondrial signaling response leading to induction of matrix metalloproteinase-1 (MMP-1) expression. These studies, however, have exclusively employed cultured human skin fibroblasts ex vivo. Here, we have assessed the in vivo relevance of these observations by exposing healthy human skin in vivo to physiologically relevant doses of IRA. Eighty percent of the tested individuals responded to IRA radiation by upregulating of MMP-1 expression. Specifically, IRA irradiation caused increased expression of MMP-1 in the dermis, but not in the epidermis. Raman spectroscopy revealed that IRA radiation also caused a significant decrease in the antioxidant content of human skin. In vitro studies had previously shown that IRA-induced MMP-1 expression was mediated through an oxidative stress response, which originates from the mitochondrial electron transport chain. We now report that incubation of cultured human dermal fibroblasts or treatment of human skin with specific antioxidants prevented IRA radiation-induced MMP-1 expression in vitro and in vivo. Thus, IRA irradiation most likely promotes premature skin aging and topical application of appropriate antioxidants represents an effective photoprotective strategy.